Systolic pressure differences of 6 to 45 mm Hg were found between the main and branch pulmonary arteries in 37 of 242 infants undergoing diagnostic cardiac catheterization. Eleven of these 37 infants were restudied, and all had lost the pressure difference regardless of the underlying cardiac defect. A similar pressure difference was noted in lambs studied at thoracotomy with direct measurement of main and branch pulmonary arterial pressures. Increasing pulmonary blood flow caused a rise in pressure differences and also evoked a difference in some older lambs when none was originally present.
regardless of the underlying cardiac defect. A similar pressure difference was noted in lambs studied at thoracotomy with direct measurement of main and branch pulmonary arterial pressures. Increasing pulmonary blood flow caused a rise in pressure differences and also evoked a difference in some older lambs when none was originally present.
Cineangiography in infants with a pressure difference showed no discrete narrowing or poststenotic dilatation of the pulmoinary arteries. The main pulmonary artery was a large domed structure from which relatively small right and left branches arose at sharp angles from the inferior and posterior surfaces. The size, disparity, and angulation probably caused turbulence with, at times, a loss of pressure. Systolic flow murmurs may be common.
In assessment of pulmonary vascular resistance, it is therefore important to recognize that a portion of the total pressure drop across the lungs after birth reflects maturational changes of the larger pulmonary arteries as well as of the muscular arterioles.
Additional Indexing Words:
Physiologic peripheral pulmonic stenosis Pulmonary anatomy of the infant C HANGES in pulmonary vascular resistance at birth and in the newborn period have been studied in human infants and in the PHYSIOLOGIC PERIPHERAL PULMONIC STENOSIS pulmonary artery was used. The disappearance of the pressure difference in children who were restudied suggested that this was not due to a fixed organic stenosis. We, therefore, thought that the physiologic pressure drop might be due to the disparity in size between the main and branch pulmonary arteries as well as to the angulation at the origin of the right and left branches. Since most of these infants had some form of congenital heart disease and since the catheter might have caused or added to the measured pressure differences, pulmonary arterial pressures were also investigated by the senior author (D.D.) in normal newborn lambs by direct measurement of the main and left pulmonary artery pressures. Silicone rubber casts were made at autopsy of the pulnmonary arteries of one premature infant and a 2-month-old, full-term infant who died from other than cardiac causes.
We attempted to enter the main and branch pulmonary arteries in all infants except for six infants with very severe pulmonic stenosis and 21 infants with tricuspid atresia, pulmonary atresia, or transposition of the great vessels with intact ventricular septum. We were unable to enter the main pulmonary artery in 66 (17%) and, except for the 27 noted above, no particular lesion was associated with failure to enter the pulmonary artery. There was, however, a relationshlip with age. The main pulmonary artery was not entered in 21 of 119 infants (18%) under 1 month of age, 18 of 179 (10%) from 1 to 6 months, and in none of 55 from 6 to 12 nonths of age. Of 314 infants undergoing cardiac catheterizations in which the main pulmonary artery was entered, 242 had one or both branch pulmonary arteries entered; failure was unrelated to the type of lesion or the patient's age except for those infants with a large patent ductus arteriosus in whom the catheter preferentially entered the ductus. The average failure rate was 15%. Left and right pulmonary arteries xvere entered with equal frequency in all age groups, and often both were entered. The pressures reported were stable during withdrawal of the catheter from the branch to main pulmonary artery.
Twenty-two studies were excluded becaulse an organic cause of stenosis was judged present by evidence of rubella'3" 14 or by stenotic areas with poststenotic dilatation seen on the cineangiograms. The rubella children were excluded only if a pressure drop was present, but eight with no pressure differences between main and branch pulmonary arteries are included in the 153 to be considered further.
Animal Studies
Eighteen lambs, aged 12 hours to 4 months, were anesthetized with intraperitoneal sodium pentobarbital (5 to 10 mg/kg), and tracheotomv was performed. After the chest was opened, the lambs were ventilated by a respirator with ambient air. Care was taken to prevent hypoxia since the pulmonary vasculature is responsive to hypoxic stimuli and acidosis in the newborn period.15-17 A single Statham P 23 Db strain gauge was placed at the level of the right atrium, and matched lengths of polyethylene tubing connected the gauge to a no. 18 or 20 needle. 
Results

Infants
Comparison of infants within the group under 1 month old showed similar percentages with pressure differences; this was also true of the infants over 1 month old. However, the group of infants under 1 month old contained a greater number with systolic pressure differences above 10 mm Hg and a lesser number with no differences than did the group over 1 month of age (table 1; P < 0.01).
In the 37 infants with systolic pressure differences over 6 mm Hg, 15 infants dying from prematurity and meningitis. Figure 2A shows thee ast from the premature infant which demonstrates a large......... the main branch vessels and the main pulmonary artery, and perhaps also the angulation at the site of origin, probably caused turbulence and explained the pressure differences observed. Since this pressure drop was not localized to the region of the bifurcation but was seen in the peripheral portions of the branch as well, it does not represent a Bernoulli effect.
In the fetal lamb, no pressure differences have been reported between main and left or right pulmonary arterial pressures, but this could be related to the fact that flows through the pulmonary circulation are very low in fetal life. After birth, closure of the ductus and increase in pulmonary blood flow associated with expansion of the lungs elicit the pressure difference. The importance of pulmonary blood flow in producing the increased pressure difference is well demonstrated in the studies of the lambs in which increased or more rapid flow from main to branch pulmonary arteries was elicited by either clamping one pulmonary artery or by administration of catecholamines.
Thus it might also be expected that in infants with large left-to-right shunts, the main-to-branch pulmonary arterial pressure difference would be much greater than normal. In our patients, there was a high incidence of left-to-right shunt lesions with these pressure differences. Determination of --- (A) Effect of occluision of right pulmonary artery on the pressure in anid difference between the main and left pulnmonary arteries. In the 5-day-old lamb, a resting pressure difference is present during systole but no mean gradient is noted. Occlw,sion of the ight pulmonary artery causes an elevation in pnessure (first panel) and there is then both a mean and systolic pressure difference between the main and left pulmonary arteries (middle panel). Release of the right pulmonary artery then allows the presstires to return to normal (last panel).
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